Hochiki Smoke and Heat Detector Application Guide
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Introduction

This guide is intended to assist you in the selection, placement, installation, and maintenance of Hochiki
smoke and heatletectors. It is your responsibility to be familiar with and comply wathapplicable local
and national codes and requirements, including those of the AHJ.

Always refer to local codes and standards when designing, installing, servicing, and maintaining Hochiki
analog fire alarndetectors and equipment.This document doesat replaceor supersedeadopted codes
and requirements in your jurisdiction.

WARNING - Do not install Hochiki smolaetectors®* -

U Where temperatures are likely to exceed 100°F or fall below 32°F
U Where forced ventilation can dilute the smoke from a fire
U In known areas of combustion suah furnace rooms

**Exception- unless the detector is rated for these conditions.

Hochiki America Corporation

7051 Village Drive, Suite 100

Buena Park, CA 90621 U.S.A
http://www.hochiki.com

Tel: (714) 522246

Fax: (714) 522268

January2017, Document Version 1.00

The information in this document is subject to change without notice. Hochiki assumes no responsibility for omissions
or inaccuracies, and disclaims diapilities, losses, or risks incurred as a consequence of the use or application of this
document.

All NFPA 72® code references are taken from the 2016 Edition and were accurate at the time of writing.

All NFPA 7@references contained herein aregyright® 2015 by the National Fire Protection Association. This
document is not intended to provide a formal interpretation of NFPA standards and codes.

All NFPA codsand standards can be viewed online and at no costatv.nfpa.org
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Some General Requirements

There are some general requirements to be aware of when designing your system. This document may
not include all applicable requirements; please refer to NFPA and local codes along with any AHJ
requirements.

The information below is taken from NFPA 72®.

Initiating devices shall be supported independently of their attachment to the circuit conductors. (17.4.3)

Initiating devices shall be installed in a manner that provides accessibility for periodic inspectio
testing, and maintenance. (17.4.4)

Initiating devices shall be installed in all areas, compartments, or locations where required by other
governing laws, codes, or standards. (17.4.5)

Where fire detectors are installed in concealed locations mord €hn(3.0 m) above the finished floor

or in arrangements where the detectords alarm ol
personnel, the detectors shall be provided with remote alarm or supervisory indication in a location
acceptable tthe authority having jurisdiction. (17.4.7)

Where partitions extend to within 15 percent of the ceiling height, the spaces separated by the partitions
shall be considered as separate rooms. (17.5.2)

The selection and placement of smoke detectors skallrtéo account both the performance
characteristics of the detector and the areas into which the detectors are to be installed to prevent
nuisance and unintentional alarms or improper operation after installation. (17.7.1.7)

The location of smoke detecsoshall be based on an evaluation of potential ambient sources of smoke,
moisture, dust, or fumes, and electrical or mechanical influences, to minimize nuisance alarms.
(17.7.1.9)

In spaces served by diandling systems, detectors shall not be locataeerevairflow prevents operation
of the detectors. (17.7.4.1)
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Spacin@nd Locatiorof Detectors

T Smoke Detectors

In order for asmokedetectorto detectthe presence of smokdhe smoke must travel from the point of
origin to the detector. Therefore, vihen determining thelayout for the smokedetectors, likely fire
locations should bédentified and likely paths of smoke travel should be determinedn engineering
evaluationwill assisto determine the best location for the smokiketectors. Should anyuncertainties
exist, it is beneficial to conduct actual smoke tests whenever possible.

Thebestlocation for smokedetectors isthe common points of intersection of smoke travel from fire
locationsthroughout the building. It is important to rememberthat things such aseiling height,
construction,moisture, dustand ventilationcanplay significant roles in smoke detector performance.

For smooth ceilings and ithe absence of specific perimancebased design criteria, the distance
between smokeletectors shall not exceed a nominal spacing@feet (9.1m) or all points on the ceiling
shall have aletectorwithin a distance equal to or less than 0.7 times the nominal 30 ft. (9.1m) spacing.
Smoke detectors shal be located within a distance abne-half the listed spacing, measured at right
angks from all walls or partitionextending upward to within the top 15 percent of the ceiling height.

These prescriptive requirements shall be applied only whendiiectors are installed in ordinary
locations.

N A

0.7SIV2S 0.7S

n

Smoke Detector

S = Space between detectors
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For irregularly shaped areas, tepacing betweenletectors shall be permitted to be greaténan the
listed spacing, mvided that the maximum spacirgpm adetectorto the farthest point of a sidewall
or cornerwithin its zone of protection is not greater than 0.7 times liséed spacing.

To illustrate:

21 feet (30 feet x0.7)

The coverage of themoke detectois any square laid out within the confines of a circle that is 0.7 times
the listed spacingDue to this fact, additional coverage applications can be applied. For example:

If one dimension of the coverage area is decreased the other dimension may be increased. This is shown

in the illustration below. A single smoletectorc an cover any area that fit
illustrates a hallway that is 10 feet x 41 feet. The length of the hallway fits within the circle, and can
therefore be allowed for prescriptive system design. The coverage area is actualylessn a 3 0 X
area. Such applications of the ‘Udlectdrplacemantia c an
irregularlyshaped areas.
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a) 10ft. X41 ft. =410 ft*
b) 15 ft. x 39 ft. = 586 ft*
c) 20 ft. x 37 ft. = 740 ft?
d) 30 ft. x 30 ft. —900 ft?

Thesmoke detectoshall be located on the ceiling or, if on a sidewall, betwihenceiling and 12 in.
(300 mm) down from the ceiling to the top of tldetector.

Ceiling

Acceptable

12 in.
Top of detector (300 mm)
acceptable here maximum
Note: Measurements shown are to
the closest edge of the detector. L h 4
Sidewall
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High Ceilings

As stated aboveniorder for asmokedetectorto detectthe presence of smokeéhe smoke must travel
from the point of origin tahe detector, which is ugally installed near the top of the spack locations
with high ceilings (greater than 10 feet / 3eters), it is nearly impossible to gudssw the smoke will
move. This calls for @erformancebaseddesignrather thana prescriptivedesign

Smoke gtratification occurs when air containing smoke partictiasgaseous combustion produatises
until it reaches a level at which there is no longer a difference in temperature between it and the
surrounding air.At this point the smoke will level out intolayer, as illustrated below.

If the smoke detectors
are installed on the
ceiling, how can they
detect this fire?

Other things should be considered when high ceilings are involved; for example, what are the airflow
characteristics in the space, what are the potential fire growth rates, will the temperature in the space
change at different times of the year possiblfeating smoke movement, and so on.

To ensure rapid responsehere stratification may occuyit might be necessary to install smoke detectors
on sidewalls or at locations below the ceiliig.other cases, it may be determined ttditferent smoke
detedion technologies should be used (see NFPA 72 A17.7.F®). high ceilings or netypical
applications, the guidelines in Annex B of NFR&n72y be used.

In summary, when designing for areas that have high ceilings, there is no prescriptive appaiant
ensure proper system performance. An engineering evaluation must be ;mbdewill help to
determine how the systershouldbe designed to achieve the performance objectives. (See NFRA 72
section 17.3)

' The scope of Annex B statesthatit ncl udes a pr oc edurspacifigdbasedoretheobjectivas sehforthel et ect or
system, size, and rate of growth of fire to be detected, various ceiling heights, ambient temperatures, and responserishiasacte
the det ect or®AnrexB f& additiohaFdetails. 7 2
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Beams and Joists on Ceilings

1 For ceiings with beam depths of less than 10 percent of the ceiling heightH{l) dmooth ceiling
spacing shall be permittefr spottype smoke detectors

Beam / Joist Ceiling

.0 0 0 0 [0 1
\

Beams less than 10%o0f ceiling height =smooth ceiling spacing

Thedetectors shall be permitted to be located on ceilings or on the bottom of beams.

1 For ceilings with beam depths equal to or greater than 10 percent of the ceiling heighi) (ehk
following shall apply:

Where beam spacing is equal to or greaterrt# percent of the ceiling height (OH), spottype
detectors shall be located on the ceilingsiach beam pocket.

Beam / Joist Ceiling

7700 0 "0 1

Detector / Sensor

Beams greater than 10%of ceiling height and beam spacing greater
than 40%of ceiling height =one sensor installed in each beam pocket

Where beam spacing is less than 40 percent of the ceiling heightQtde following shall be
permitted for spot detectors:

1. Smooth ceiling spacing in the direction parallel to the beams and ahatiesmooth ceiling
spacing in the direction perpendicular to the beams

2. Location of detectors either on the ceiling or on the bottom of the beams
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Beam / Joist Ceiling

N
%S %S %S %S %S
v
&
%@ 1S @ 1S @‘%s ¢,
S S S S S
Smooth ceiling N N
i @ NO AN OK AN
spacing parallel s © 7S © s DS Q&—
to the beams...
S S S S S
S ) ¢
98,5705, 905,579¢,0
1/2{ %S %S %S %S
V
...one-half smooth ceiling spacing
S=Sacing perpendicular to the beams

For other beanteilingapplicationsincluding sloping ceilings with beams/joispdease see Chapter 17 of
NFPA 72®.
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Peaked and Shed Ceilings

A Shed Ceilings defined as a ceiling in which the high point is at one sitletive slope extending
toward the opposite side.

Example of a Shed Ceiling

APeak Ceilings defined as a ceiling in which the ceiling slopes in two directions from the highest point.

Example of &eakCeiling
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Forpeaked ceilings, smoke detectors shall firsspaced and located within 36 in. (910 mm) of the peak,
measured horizontally.

Not in this area

Anywhere in
this area

)|(910 mm)

‘4 %S> e——§—>fe——5——><1%S +l

S =Space between detectors
@ =Smoke detector

The number and spacing of additional detectors, if any, shall be based on the horrojeation of
the ceiling.

For shed ceilings, smokietectors / detectors shall first bepaced and located within 36 in. (910 mm)
of the high side of the ceiling, measured horizontally.

| : |
158
sl s s s e sl

36 in. (910 mm)
S =Space between detectors maximum

@ =Smoke detector

The number and spacing of additional detectors, if any, sleatlased on the horizontal projection of
the ceiling.
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High Air Movement Areas

When installinggmokedetectorsin high air movement areas, the following NFP®&r&juirements apply:

Smoke detector spacing shall be reduced where the airflow in a define# gpa@eeds 8 minutes per air
change (total space volume) (equal to 7.5 air changes per hour).

Where spacing must be adjusted for airflow, spgte smoke detector spacing shall be adjusted in
accordance with Table 17.7.6.3.3.2 or Figure 17.7.6.3.3.2 d@fiaking any other spamy adjustments
required by theCode.

Table 17.7.6.3.3.2 Smoke Detector Spacing Based on
Air Movement (Not to Be Used for Under-Floor or
Above-Ceiling Spaces)

Air Spacing per Detector
Minutes per Changes
Air Change per Hour ft® m?
1 60 125 12
2 30 250 23
3 20 375 35
B 15 500 46
5 12 625 58
6 10 750 70
7 8.6 875 81
8 7.5 900 84
9 6.7 900 84
10 6 900 84
900 (83.6) /
800 (74.3) ,
700 (65.0) /}
ESJ’ 600 (55.7) /
@
C 500 (46.5)
(0]
: /
£ 400 (37.2) /r
. 300 (27.9) /
200 (18.6) /'/
]
100 (9.3)

60 50 40 30 20 10 O
Air changes per hour

FIGURE 17.7.6.3.3.2 High Air Movement Areas (Not to Be
Used for Under-Floor or Above-Ceiling Spaces).
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9 Heat Detectors
Heat detectors ar@rimarily intended for property protection. It is not a lfafety device.

The distance beteen heatdetectors on smooth ceilingshall notexceed theJLlisted maximum
spacingor all points on the ceiling shall havelatectorwithin a distance equal to or less than 0.7 times
the listed spacing. Healetectors shalbelocated within a distance of onlalf the listed spacing,
measured at right angb flom all walls or partitionextending upward to within the top 15 percent of

the ceiling height.

. K
0758 1‘/28 0.78

@3%5%3%
%} ® © @
é) @& @O W
¢, o

@: Heat detector

S = Space between detectors

@& W

For irregularly shaped areas, tBpacing betweenletectors shall be permitted to be greaténan the
listed spacing, mvided that the maximum spacirigppm adetectorto the farthest point of a sidewall
or cornerwithin its zone of protection is not greater than 0.7 times tisted spacing.Toillustrate:
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49 feet (70feet x0.7)

The coverage d heat detectoiis any square laid out within the confines of a circle that is teégi
the listed spacingAs an example:

a) 15ft. X 96 ft. = 1,440 ft*
b) 30 ft. x 88.5 ft. = 2,655 ft?
c) 45 ft. x 81 ft. = 3,645 ft?
d) 70 ft. x 70 ft. — 4,900 ft*
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When installed on the ceilinpeat detectoramust be located aninimum of 4 infrom side wak.
When installebn side wallghe detectormust be between 4 in. and 12 in. from the ceiling.

4in. (100 mm)

Ceiling
AAREERERREER RN RN

i I A
11
o 4in.
Acceptable here 1 (100 mm)
1177 minimum
Mever here h 77
Top of detector {3(113 ﬁm)
acceptable here maximum

MNote: Measurements shown are to
the closest edge of the detector. L

.

Sidewall

AAAANRNARRAARRNRNNNNNNINSNNNNN

High Ceilings

On ceilings 10 ft. to 30 ft. (3.0m to 9.1m) high, heetectorspacing shall be reduced in accordance
with the table below prior to any additional reductions for beams, joists, or slope, where applicable.

Ceiling Height Up to

Greater than (>)| and Including Multiply
Listed

fit m ft m Spacing by

0 0 10 3.0 1.00
10 3.0 12 3.7 0.91
12 3.7 14 4.5 0.84
14 4.3 16 4.9 0.77
16 4.9 18 h.h 0.71
18 5.5 20 6.1 0.64
20 6.1 22 6.7 0.58
22 6.7 24 7.3 0.52
24 7.3 26 7.9 0.46
26 7.9 28 8.5 0.40
28 8.5 30 9.1 0.34
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Beams and Joists on Ceilings

Exposed solid ceiling joists may impede the flow of heat todétector. Ajoist is defined as any solid
member extending 4 in. @0 mm) or more down from the ceiling and spaced less th@m3(910 mm)

apart.
Joist Ceiling
\ \
“aoomm | L | | | ] ] ]
Lessthan 36"
apart (910 mm)

The spacing of heatetectors must be reduced by 50% in the direction perpendicular to the joist. The
detectors shallbe mounted on the bottom of the joists.

%S %S %S
"

—

-« Solid joists 1% S
® ® ® 'Y / ° °
Detectors on
bottom of s
joists\ l
® [ ] o [ J ® o —+

R~
%)

Y

S = Space between detectors

A ceiling shall be treated as a smooth ceiling if the beams project no more than 4 in. (100 mm) below
the ceiling.
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Beam constructionis defined as ceilings that have solid structural or solid nonstructural members

projecting down from the ceiling surface more than 4 in. (100 mm) and spaced more than 36 in. (910
mm), center to center.

Beam Ceiling
. \ |
-l N R | T O
More than 36"
apart (910 mm)

Wherethe beams project more than 4 (00 mm) below the ceiling, the spacingtio¢ heat detector
at right angles to the direction of beam travel shallrim more than twethirds of the listed spacing.

Where beams are less than 12 in. (300 mm) in depthlesslthan 8 ft(2.4 m) on centeeatdetectors
shall be permitted to be installed on the bottom of beams.

Where the beams project more than 18 @60 mm) below the ceiling and are more than §2t4 m)
on center, each bay formed by the beams shalltreated as &eparate area.
Annex A of NFPA @2ontains the following additional information:

The location and spacing of heat detectors should consider beam depth, ceiling height, beam spacing, and
fire size.

If the ratio of beam deptid) to ceiling heightlfl), ©/H), is greater than 0.10 and the ratio of beam spacing
(W) to ceiling heightHl), W/H), is greater than 0.40, heat detectors should be located in each beam pocket.

If either the ratio of beam depth to ceiling heighvKl) is lesshan 0.10 or the ratio of beam spacing to
ceiling height\\V/H) is less than 0.40, heat detectors should be installed on the bottom of the beams.
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Sloping Ceilings (Peaked and Shed)
For a ceiling slope of less than 30 degreesjat#ctors shall be spaed using the height at the peak.

For a ceiling slope of 30 degreassgreater, all detectors other than those in the peaghall be spaced
using theaverage slope height or theeightof the peak.

A row ofdetectors shall first be located at or within 3. (910 mm) of the peak of the ceiling

®

Anywhere
in this area

3f {1m]: ft. (1 m)

W
M

1125 S S 125

e
- - |
| |
I I |
F_f,_.qj 1 | | |
1 I I |
| | | | |
| 1 I I |
[ [ I I |
| 1 I I |
| I I I |
[ I I I |
e Sk vl e
s ! s 1 s 1 s 1 s I3g@am
max.
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Placement of Detectors for CO Protection

Carbon Monoxide (CO) is an odorless, tasteless, highly toxic gas that results from the incomplete
combustion of fossil fuelsHundreds of people die each yeattie United States from CO poisagi

Where should Odetectors be located in a roomRFPA provides the followirrgquirements

5.8.5.3 Requirements for Carbon Monoxide Detectors.?

5.8.5.3.1 Carbon monoxide detectors shall be installed as specifiétddént manuf act ur er 6s publ i
in accordance with 5.8.5.3.1(1) and 5.8.5.3.1(2), or 5.8.5.3.1(3):

(2)*On the ceiling in the same room as permanently installeebfureling appliances
(2) Centrally located on every habitable level and in everAB\2one of the building
(3) A performancébased design in accordance with 5.8.5.3.2

9.4.1* Carbon Monoxide Alarms and Detectors. The warning functions intended in this standard shall be performed by
single or multiple-station alarms or by detectors connected to a control unit and associated equipment, in accordance with
9.3.3.

9.4.1.1* Carbon monoxide alarms or detectors shalhls&lled as follows:

(1) Outside of each separate dwelling unit sleeping area in the immediate vicinity of the bedrooms
(2) On every occupiable level of a dwelling unit, including basements, excluding attics and crawl spaces
(3) Other locations whemequired by applicable laws, codes, or standards

9412*Each alarm or detector shalll be |l ocated on the wall, C
published instructions that accompany the unit.

Carbon monoxidehas a density siitar to air, butit typically rises from the point of production due to
the heat of the combustion. As it cools to ambient temperature it circulates in the same manner as
environmental air.Eventually the air in the room will have a consistent mixtur€0fthroughout.

If a COmulti-criteriadetectoris being used for fire detection you must follow NFPA 72 location and
installation rules for smoke detectors with 30 foot spaciitgs also recommendethat you confirm if
any local mounting requirementsif CO detectors exist. In the absence of any specific local
requirements, thedetectorcan be located and installed as per NFPA 72 requirements for smoke
detectors. In all cases, consult with your AHJ for proper application and design.

2From NFPA T2 2015 Edition Wpyright® 2014 by the National Fire Protection Association
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Please see thapplicableHochikiTechnical Bulletifor additional detailsabout Hochiki detectors, including
compatible bases, specifications, cleaning, and testing proceddieshnical bulletins can be obtained at
www.hochiki.om.
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